Modeling the effect of substitution on the Pb(OAc)4 mediated oxidative cleavage of steroidal 1,2-diols.
[reaction: see text] We comment on the effects of angular substitution on the outcome of a Pb(OAc)4 (LTA) mediated heterodomino reaction, with selected bicyclic unsaturated 1,2-diols, which is considered to proceed through a series of transformations in a single vessel. The first two, oxidative and pericyclic, are followed by the key step, an electrophilic addition of LTA to the olefin, responsible for the course of the domino process. In this study, the electrophilic addition of LTA to the double bond has been modeled with B3LYP, where the 6-31G* basis set is used for C, O, and H atoms and the LANL2DZ method is used for Pb. The modeling in the gaseous phase and in solution has revealed the concerted nature of the addition of LTA to the double bond of the intermediate. The fact that LTA adds from the same side as the substituent R, for R=H and from the opposite side when R=CH3 has been attributed to steric hindrance, which causes deformation of the olefinic intermediate.